Advanced maternal age has long been considered to be an obstetric risk factor, though several controversies exist in published reports [3] . Some authors have reported no significant differences in the obstetric outcomes [4], maternal and perinatal outcomes [5], birth weights, and gestational ages [6] between older and younger mothers, but these results are not supported by other studies [7, 8] .
Introduction
Social trends in the past decades have encouraged women to delay their first pregnancies and some women continue childbearing beyond age 40. With the introduction of infertility treatments, women of almost all ages can sustain a pregnancy, even in postmenopausal states [1, 2] . It is therefore expected that increasing numbers of women of advanced age will enter the obstetric population, requiring antenatal care and management.
Pregnancy Outcome at Age 40 and Older
University of Medical Sciences. Among these were 574 mothers (2.01%) who were aged 40 years or above at the time of delivery. Eight of these older mothers had multifetal pregnancies and were excluded. Out of the remaining 566 older mothers, 200 cases were selected by simple random sampling and their obstetric charts were retrospectively reviewed (case group). They were compared with a control group consisting of 200 women with singleton pregnancies and aged from 20 to 30 years, who delivered immediately next to the women in the case group. These two groups were compared for the incidences of several complications including hypertensive disorders, diabetes, preterm delivery, placenta previa, abruptio placenta, cesarean delivery, and for neonatal outcomes such as preterm and post-term delivery, birth weight, Apgar score and perinatal death. To account for the effects of parity on these variables, the two groups were compared again after sub-classifying according to parity.
Preeclampsia was diagnosed when blood pressure was ≥ 140/90 mmHg after 20 weeks gestation, in addition to the presence of proteinuria (urinary protein ≥ 300 mg in a 24-hour period or ≥ 1 + on urine dipstick) [9] . All types of glucose intolerance, diagnosed by abnormal fasting blood sugar or abnormal oral glucose tolerance tests, were classified together as diabetes. The diabetic mothers were classified according to the system recommended by the American College of Obstetricians and Gynecologists in 1986 [10] . Prolonged rupture of membranes was defined as rupture of membranes more than 18 hours before delivery. Occurrence of preterm delivery (birth prior to 37 completed weeks) and post-term delivery (pregnancy continuing beyond 42 weeks), low birth weight (birth weight ≤ 2,500 g), macrosomia (birth weight ≥ 4,500 g) and low Apgar scores (Apgar score < 7) were compared between the groups [11] .
Statistical analysis was performed using the Chisquared test, t test and Fisher's exact test. Odds ratio (OR) and 95% confidence intervals (CI) are presented. Level of significance was set at p < 0.05.
Results
The mean age of women in the case group was 41.56 ± 2.06 years (range, 40-50 years) and that in the control group was 24.63 ± 2.89 years (range, 20-30 years) at the time of delivery. The mean birth weight was 2,869 ± 848 g for the case group and 2,895 ± 834 g for the control group (p = 0.7). Comparisons of maternal and neonatal complications are presented in Table 1 .
Among the case group, there were 11 (5.5%) patients with diabetes: four (2%) with gestational diabetes class A 1 , two (1%) with gestational diabetes class A 2 and five (2.5%) who were diagnosed with overt diabetes before pregnancy. Four patients (2%) from the control group developed diabetes: two gestational diabetes class A 1 and two class A 2 .
The results showed that the frequencies of preeclampsia, gestational hypertension, cesarean delivery, placental abruption, preterm delivery, and 5-minute Apgar scores < 7 were significantly higher among mothers aged 40 years and older (p < 0.05). Although some complications such as diabetes, chronic hypertension, low birth weight, macrosomia, and perinatal mortality were more frequently seen among older mothers, the differences were not statistically significant.
The older mothers had a mean gravidity of 4.88 ± 2.7 as compared with 1.79 ± 1.07 for the control group (p = 0.001). Twenty-eight (14%) of the women in the older group were primiparous as compared with 125 (62.5%) in the younger group (p = 0.001). Comparison of the complications between the primiparous and multiparous women in the two groups is presented in Table 2 .
Preeclampsia (OR, 5.48; 95% CI, 1.62-18.5; p = 0.002) and abruptio placenta (OR, not applicable; p = 0.012) were more frequent among the multiparous older mothers, but the rates of preterm birth (OR, 4.05; 95% CI, 1.69-9.7; p = 0.002) and low birth weight (OR, 2.72; 95% CI, 1.13-6.5; p = 0.04) were higher among primiparous older mothers. The rates of cesarean delivery were significantly higher in both primiparous (p = 0.001) and multiparous (p = 0.001) women in the advanced age group, as compared with the younger group. No maternal mortality was seen in this study.
Discussion
The greater risks of chromosomal abnormalities, spontaneous abortions, hypertensive disorders and diabetes occurring in pregnancies in mothers of advanced ages are widely accepted. However, there remains disagreement concerning some aspects of perinatal and maternal outcomes. These discrepancies seem to be partly due to differing definitions of "advanced age"; most of the previous research has been done on mothers aged > 35 years [12] [13] [14] , but some recently published studies have considered 40 years to be the cut-off age [5, 8, 15, 16] .
In this study, a higher incidence of maternal medical diseases such as hypertensive disorders and diabetes was seen among the advanced age mothers than among the younger mothers. Gestational hypertension (2.8-fold), preeclampsia (4.3-fold), chronic hypertension (3-fold) and diabetes (2.8-fold) were diagnosed more frequently among the case group. Many other reports confirm these findings [5, 15, 17] . The diabetics in the control group were diagnosed during pregnancy as having gestational diabetes class A 1 and A 2 . However, almost half of the diabetic mothers in the older group were diagnosed before pregnancy. In this survey, all kinds of hypertensive disorders were more frequently seen in the multiparous women in the advanced age group.
In general, increased vascular endothelial changes with aging are suggested to be responsible for the increased risk of medical and chronic diseases in the older population [1] .
This study showed that both multiparous and nulliparous mothers aged 40 and older had a higher risk for cesarean delivery (p = 0.001), possibly due to deterioration of uterine activity with age [18] . Diabetes and hypertension, as predisposing factors for macrosomia and low birth weight, are also contributing factors for cesarean deliveries. A lower threshold of obstetricians for performing cesarean sections in older women, referred as "precious baby syndrome", has also been proposed in many reports [3, 19] .
In the present study, abruptio placenta was more frequent among the older group, which could be related to the higher incidence of hypertensive disorders in these women. Preterm birth (p = 0.002) and low birth weight (p = 0.04) were more frequently seen among nulliparous women aged 40 years and older. This finding may be related to the underlying maternal and fetal complications seen in the older mothers, such as hypertensive diseases, diabetes, intrauterine growth restriction or fetal distress. The correlation between advanced maternal age and low birth weight may be due to age-related changes in the uterine vasculature [20] .
In this study, macrosomia was more frequent among the multiparous older women, but the difference was not significant (p = 0.2).
This study showed that a 5-minute Apgar score < 7, which is considered to be a good indicator of long-term outcome, was twice as common in the older mothers (p = 0.04). Additionally, the results showed a 1.8-fold increase in perinatal mortality in the older group, although the difference was not statistically significant (p = 0.13). This finding is supported by other reports [13, 17] . Hypertensive disorders may contribute to increased perinatal mortality caused by extreme prematurity and growth restriction. The failure of the uterine vasculature to adapt satisfactorily to the increased hemodynamic demands of pregnancy has also been suggested as a cause of fetal death in older women [13] .
In conclusion, significantly higher incidences of complications, such as preeclampsia, gestational hypertension, abruptio placenta, cesarean delivery, preterm birth and lower Apgar scores, were seen in pregnant women aged 40 years and older. However, the overall neonatal outcomes were similar in the older and younger groups in this study. Although modern obstetric management and intensive perinatal care and monitoring have increased the probability of an acceptable outcome, health care providers should be prepared to counsel women of advanced aged about the increased risk of pregnancy complications.
